Abstract-The present study intended to investigate the effects of pre-reading activities on reading comprehension of L2 learners of science and technology majors. In this respect the following research question was under consideration: Will comprehension be facilitated if students are instructed through restoring to pre reading activities? To carry out this research, participants were selected on the basis of Michigan Test of English Proficiency, and were assigned into control and experimental groups. Members of each group were randomly assigned to one of the two experimental and Control groups. Data analysis conducted through T -test statistical procedures. The findings revealed that better comprehension can be gained through restoring to pre-reading activities. In fact, experimental group which was exposed to pre-reading activities gained considerable abilities in comprehension than control group. Results of this study revealed that giving prior information through restoring to pre-reading activities might become a useful tool for teachers of ESP to facilitate the learner's reading comprehension ability. Some implications have been drawn for ESP material designers too. The computation and analysis of the T-test, provided us with empirical answers for the research question posed, and the effectiveness of employment of pre-reading activities in ESP reading comprehension ability was confirmed.
I. INTRODUCTION
Studies of pre-reading activities for native speakers have demonstrated the facilitative effects of activating reader"s prior knowledge relevant to understanding of the new text (Mayer, 1994) . Not only do pre-reading activities prepare native speakers for the concepts that follow, but making the reading task easier and connecting the new concept more meaningfully to prior knowledge, pre-reading activities make reading a more enjoyable task (Hansen, 1981) Pre-reading activities are thus intended to activate appropriate knowledge structures or provide knowledge that the reader lacks. The present study intends to investigate the effects of pre-reading activities on comprehension of engineering students. It is hypothesized that employing the pre-reading activities would significantly improve student"s ability in comprehension. For the realization of this objective two groups of participants were employed and put in the two experimental and Control groups. The comparison of mean scores made by subjects of the two groups provided evidence to the effect that whether the difference between teaching strategies, if any, were due to experimental treatment or sampling error. This study is an attempt to arrive at an empirical answer to the following research question and hypotheses:
RQ: Will comprehension be facilitated if students are instructed through restoring to pre-reading activities?
The results of this study paved the way for acceptance of the belief that giving related information of the text through restoring to pre-reading activities can have large impact on reading comprehension. So we will come up with some guidelines for ESP teachers and syllabus designers regarding reading pedagogy in the final section of the study.
II. LITERATURE REVIEW
A good deal of the current research in the field of EFL reading is embedded in a Psycholinguistics framework (Goodman, 1970 , Coady, 1979 . In this view, the reader is seen as an active processor of information, one who selects only the most productive cues from the printed page. One way of facilitating a reader"s interaction with a text for triggering and building background knowledge is through pre-reading activities (Hudson, 1982) . Pre-reading activities provide orientation to content and context. They vary with the nature of the text, the reader"s purpose and context of situation (Wallace, 1992) .
A. Importance of Reading
Most scholars would agree that reading is one of the most important skills for educational and professional success (Alderson, 1984) . In highlighting the importance of reading comprehension Rivers (1981:147) stated that " reading is
C. General Views on Pre-reading Activities
The goals of Pre-reading stage are to activate the student"s knowledge of the subject, to provide any language preparation that might be needed for coping with the passage and, finally to motivate the learners to want to read the text (Celce-Murcia, 1991). Tudor (1989) call pre-reading activities "enabling activities" because they provide a reader with the necessary background to organize activity and to comprehend the material (these experiences involve understanding the purpose (S) for reading and building a knowledge base necessary for dealing with the content and the structure of the material). They say that pre-reading activities elicit prior knowledge, and focus attention. Various techniques have been suggested by some authors (e.g. Greenall & Swan, 1986 ) to mobilize existing knowledge including the use of pictures, movies and even role -plays. Research has not determined which of these is the most effective. So teachers are free to experiment according to the nature of reading material and inclinations of their classes (Carrell & Eisterhold, 1983) . In an academic setting, however, more formal techniques might be appropriate, of course different scholars listed different types of pre-reading activities, (Celce-Murcia, 1991:225) suggests, Word Association, Discussion and Text Surveys.
Word association tasks generally involve eliciting from the students as many ideas as they can offer regarding the announced subject of the text. Normally their suggestions are written on the board and sometimes arranged into semantic map or "graphic organizer" which indicates how concepts are related to each other.
Discussions have also been found to activate what students know and through the exchange of information, to enhance their knowledge of the subject. Discussions can be initiated by simply posing questions about the content of the text or by using "anticipation guide" which is a series of statements often provocative in nature, which are intended to challenge student"s knowledge and beliefs about the content of the passage (Celce-Murcia, 1991:225). Nuttal (1982) claims that discussion promotes the active struggle with the text and students learn the processes of critical thinking that good readers use. Group work is ideal, because in small groups, even the weaker students should be active and learning. The procedure works in almost every level, and discussion can be in L1, if students cannot manage it in the FL.
Text Survey is often, but not exclusively, used with longer stretches of discourse, such as chapter from a textbook, the purpose of this activity is to quickly determine the structure of the piece and to identify the key ideas (Celce-Murcia, 1991). Tudor (1989) gives five other categories of Content-related pre-reading activities (a) pre questions to be answered after reading the text; (b) pre questions to activate the reader"s knowledge about the topic; (c) content organizers (e.g., summaries); (d) predictions based on the title, subheadings, illustrations, or skim reading of the text; and (e) integrated reading preparation (combining the above). Taglieber (1988) found the last two activity-types (viz. Using illustrations to make predictions, and formulating questions) to be more effective in facilitating EFL student"s comprehension than vocabulary pre-teaching. This result is interesting, since it indicates that heightened background knowledge can enable students to use contextual clues to overcome specific vocabulary deficiencies.
Taglieber (1988) has indicated three major problems that interfere with reader"s comprehension. 
D. Pictorial Context
Illustrations can be an integral part of ESP courses. The justification is that they make ESP courses more tangible and understandable. Robinson (1991:62) asserted, " as well as print material … one would expect that for teaching ESP there would be a rich supply of authentic visual and mechanical material"; however, he believed that there is not a great deal of discussion of this in the literature.
In this regard, Wilson (1986) refereed to visual support for the avoidance of problems in the comprehension. She also suggested that visual aids may be exploited as a kind of elicitation strategy.
Furthermore, she favored a classroom in which students use illustrations to fulfill a specific task. Ellis (1993:26) stated, " visual stimuli, like verbal stimuli, are organized in comprehension and memory" He further added that the organization for visual stimuli is a consequence of perceptual processing, which is bottom -up, or data-driven, in its earlier stage, but top-down processing is affected by conceptual knowledge later on.
As a supporting basis for teaching through illustration, Paivio (1971) proposed the dual coding theory of learning from words and pictures. The theory proposes that learners can construct three types of connections when they are presented with verbal and visual material. McDaniel and Waddill (1994) conducted a research to find out the extent to which pictures can enhance recall of textually presented information, particularly item specific (detailed) information and relational information. They concluded that providing readers with the requisite comprehension abilities to begin with, pictures enable the extraction and under ordinary circumstances do not encode effectively.
E. Pre-questioning
The questions we are discussing here in pre-reading stage are not intended to test. Their purpose is to make students aware of the way language is used to convey meaning, the questions are not necessarily different from questions in tests, but their purpose and the way they are used is quite different. Nuttal (1982:160) suggests signpost questions would be of great help in pre-questioning. A signpost stands at a crossroads to show travelers the way.
In using signpost questions in pre-reading stage Nuttal (1982) states that you can ask an easy SPQ on the whole text, as an initial top-down activity; and / or you can ask one for each section. Write the SPQ on the board and ask class to read the text silently and find answer. After silent reading, perhaps followed by group discussion check whether they have been able to do this. If a fair number have not, leave it open and explain that you will return to it later avoid giving an answer yourself if you possibly can. Pre-questioning is taught by having the instructor ask questions about a passage and the students answer the questions, through pre-questioning students set purposes for reading, the method is supported by .
F. Vocabulary Pre-teaching
In recent years, authorities in the field of teaching English have rejected the idea of learning vocabulary out of context. Richards (1985) stated that words are organized into an intricate, interlocking system; therefore, they cannot be learned in isolation without considering their related context. Now this question arises: What kind of context is appropriate for vocabulary pre-teaching? Carter and McCarthy (1988) stated that one cannot pin-point a certain treatment or approach to be the best for all situations and for every level of language knowledge. The student"s proficiency level and the nature of the course inevitably demand a certain way of treating this component of language.
Explicit vocabulary development and pre-reading activities are very useful when the text or content can be specified. However, what is also required is for teachers to ensure that students use appropriate strategies to increase their recognition vocabulary when confronted with unfamiliar texts. Tudor (1989) states that for the ESP teacher, a popular approach to this problem is to pre teach the vocabulary required for a specific text. Vocabulary pre-teaching is only one of the possible ways in which the ESP teacher can assist in the activation of appropriate content schemata so as to improve the student"s comprehension of texts (Tudor, 1982) .
G. Sub-technical Vocabulary
In ESP courses students often have difficulty not with the technical jargon (which usually has a unique L1 equivalent, familiar to students from their specialized studies), but with the common core of semi-technical words that occur in most disciplines.
Troublemakers are words like average, approximate, effect, combination, determine. They are needed in most fields of study and are therefore worth attention. The problem, however, is conceptual rather than linguistic. To make sure the concept has been grasped, ask students to give concrete examples, or offer examples yourself, getting the students to distinguish one that illustrates the concept from one that does not (Nuttal, 1982:67) .
Vocabulary Pre-teaching is only one of possible ways in which the ESP teacher can assist in the activation of appropriate content schemata, So as to improve the students comprehension of text (Tudor, 1982) .
H. ESP Reading Comprehension
In a university setting where the medium of instruction and communication is not English, but where students are required to read textbooks in English, there is a need for reading comprehension courses in English for specific purpose (ESP). The texts assigned in academic content-courses require a high level of linguistic proficiency and presuppose extensive background knowledge. Spector, Krischner & Wexler (2001) argued that this compounded problem is particularly acute in the first year of undergraduate programs, since students are not familiar with the academic jargon and conceptual issues of their respective field.
AbdulGhani (1993) states that unfortunately, reading comprehension, especially in the ESP field, is too often kept at the low level of recalling information learned or of simply locating information explicitly stated in a text. This is partly due to the fact that the language teacher finds the scientific content difficult to tackle in depth. Also, in an ESP course the main emphasis is on language use, language functions, and terminology; thus, content is kept at a low level so as not to constitute an obstacle that interferes with language teaching. In addition, comprehension questions are manipulated to elicit certain grammatical structures or language functions. The question is: Is this really reading comprehension?
When designing a reading course, it is extremely important to strike a balance between content and language. Questions asked about the content must vary in their cognitive level to allow for intellectual involvement on the part of the student (Abdul Ghani, 1993:45) . Celece-Murcia (1991) states that ESP academic reading courses should emphasize both reading to learn (activities that stress comprehension of subject matter content) and learning by doing (activities that call for utilization of the ideas in the text. The former deals with the text at hand, exclusively the latter takes the learner beyond the text and into some kind of reformulation of the facts, information and concepts found in it, for example in reading to learn, emphasis is given to close reading of texts, often paragraph by paragraph, in order to find the function which each paragraph fulfils in the passage.
Does the paragraph contain the author"s main thesis, supporting ideas, transition to another theme or what else? Reading to learn also involves complex thinking skills in which students must be able to make the material their own through activities which guide them into analyzing texts, such as summarizing passages and chapters, finding comparison and contrast or cause and effect examples, following an argument in the text (Celce -Murcia 1991:.200).
Many of the reading -to-learn activities lend themselves to thematic or topic -centered reading in which a set of material is composed of a variety of passages, all with common subject area focus. By reading in depth around a particular subject area, students experience marked growth in background knowledge (Dubin & Bycina, 1991) .
Learning by doing activities help students extract meaning from texts by using note-taking skills, following directions. Solving problems set up in the text and similar methods. By manipulating the data, learners gain more experience with the language as well as with the underlying organizational systems presented in the material.
III. DESIGN
Forty undergraduate engineering students have been chosen among 70 volunteers through administrating of a Michigan Test, the Pre-test allowed the homogenized students to enter the study, then these students have been divided into experimental and control group in which the former received treatment which was employing pre-reading activities and the latter didn"t receive any treatment.
A. Participants
The participants of this study were 40 students from Razi University majoring in engineering courses in the fourth and the fifth terms who were supposed to possess enough linguistic knowledge and had passed general English I.
B. Procedure
As mentioned in the previous sections, two groups of students with the same range of language proficiency were selected from the engineering departments of Razi University. This was carried out through the administration of Michigan proficiency pre-test. These two groups were randomly assigned into experimental and control groups. The experimental group received treatment, while the control group didn"t, the treatment consisted of three different pre-reading activities (a) pictorial context (b) vocabulary pre-teaching (c) pre-questioning. There was also a control -condition, in which there was no pre-reading activity. In the pictorial context condition a picture about the content of the reading passage was shown to the students, then the researcher encouraged discussion by having them describe the content of the picture on the basis of which finally make a guess about the content of the reading passage. In the vocabulary pre-reading condition participants were taught a number of sub-technical vocabularies and-vocabulary of ideas from the reading passages.
The researcher presented these words on the board in meaningful sentences, students took turns reading the sentences and predicting meaning of words, when a word was not adequately defined, it was defined through class discussion.
Pre-questioning consisted of giving participants a one-sentence oral summary of the reading passage and asking them to formulate some questions that they thought the passage might answer, for example, for the "oil" passage researcher said "This text contains a story about oil, what questions do you have that you think the story might answer? Make a list of your questions on the paper in English or in Farsi, then questions were written on the board, where they remained while the students read the passage." This technique combines pre-questioning with receiving very short summary, which then directs students self generated pre-questioning, without a short summary pre-questioning would be vague and abstract.
These pre-reading activities were carried out in five sessions for experimental group, each activity lasted 10 minutes and was carried out immediately before the reading task when participants in the control group received a passage, they began reading task immediately after receiving their instructions for a full account of practical employment of these pre-reading activities.
At the end of the experiment a post-test on reading comprehension was administered to both of the groups. It was aimed at measuring the reading performance of the participants to see if the treatment had made any difference in the reading performance of the two groups. The results obtained through post-test were to be analyzed and interpreted statistically by T-test. Post-test was composed of two booklets each including two texts with 20 comprehension questions, one of the booklets including pre-reading section. Utilizing vocabulary pre-teaching and pictorial context, which was distributed among experimental group and the other booklet had no pre-reading section for control group. Each group was required to answer the questions in 40 minutes. The means of the post-test obtained scores were compared through the T-test statistical procedure to help determine how confident the researcher can be that the difference are not due to chance. In addition, a problem to the nature of all tests of this kind is the effect of chance. To avoid this problem, the students were penalized one-fifth of a correct answer for every wrong one. This could help keep the genuine effect of the treatment.
IV. RESULTS AND DATA ANALYSIS
To analyze the data obtained through the post-test, the T-test procedure was employed and the following results reported: The present study intended to investigate the effects of pre-reading activities in reading comprehension of a group of students involved in the area of science and technology. In this respect the following question was under consideration:
Will comprehension be facilitated if students are instructed through restoring to pre-reading activities? To carry out this research, participants were selected on the basis of Michigan test of English proficiency, and were put in one control group and one experimental group. Members of each group were randomly assigned to one of the two following testing conditions:
Experimental group was instructed and tested through restoring to pre-reading activities. Control group was taught in the normal way without restoring to pre-reading activities.
T-test was employed as for the purpose of data analysis. The calculated T-test proved that better comprehension can be gained through restoring to pre-reading activities. In fact experimental group which was exposed to pre-reading activities gained considerable abilities in comprehension than control group. The computation and analysis of the T-test provided us with the judgment to reject the null hypothesis of this study that employment of pre-reading activities would not significantly improve ability in ESP reading comprehension.
Results of this study indicated that giving prior information through restoring to pre-reading activities might become a useful tool for teachers of ESP to facilitate the learner"s reading comprehension ability.
The results of this study also, provided empirical answers for the research question posed, and stressed the effectiveness of employment of pre-reading activities in ESP reading comprehension ability.
Pedagogical Implications
Although much has been said about reading comprehension in a first or second language, most writers conclude that we really know very little about the reading process and perhaps less about what should be done in first or second language to facilitate it.
Mayer (1994:135) asserts, "although the potential advantages of visuals have been extolled by instructional designers, research on illustrations and animations is far from complete." The percent study may provide some support for the idea that visual aids can have powerful effects on learning under certain circumstances. Illustrations, vocabulary pre-teaching and pre-questioning can boost the students" interest and help them construct mental models for the incoming text.
As it was mentioned earlier this study intended to investigate the effects of pre-reading activities on reading comprehension. Findings of this research paved the way for acceptance of the belief that giving prior information of a text through restoring to pre-reading activities can have a large impact on reading comprehension. Providing background knowledge through pre-reading as well as previewing content for the reader seems to be the most obvious strategies for ESP teacher to come up with the problems students have in reading comprehension.
The major implication to be drawn from this research is that students need to activate prior knowledge of the topic before they begin to read, if student do not have sufficient prior knowledge, they should be given at least minimal background information from which to interpret the text. Asserting the main points of the text, providing the readers with the meaning of complicated sub-technical words and expressions, and posing signpost questions prior to the task of reading can lead, to a great extend, to success in their comprehension. One of the implications of this study for ESP syllabus designers is to take care of some pre-reading activities which proved to have positive effect for ESP reading comprehension in this study such as the vocabulary pre-teaching section including a list of definition and explanation of complicated sub-technical vocabularies, concrete illustrations and pictures, some global signpost questions at the beginning of each lesson in engineering materials. Of crucial relevance to the present study is schema theory which asserts that activating, or building reader"s existing knowledge prior to reading would improve reading comprehension. Eskey (1988) believes that new information, new concepts, new ideas can have meaning only when they can be related to something the individual already knows.
To sum, the teacher"s major role in ESP is to recognize the importance of pre-reading activates in building of related information in such a way that the new material is easily assimilated in to the learner"s existing field of knowledge. Since comprehending a text is an interactive process between reader"s background knowledge and the text, it is the teacher"s role to give sufficient language and context clues through restoring to pre-reading activities such as vocabulary pre-teaching, per questioning and pictorial context to each class of readers to process and activate the relevant schemata necessary for comprehension of the text.
